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t!I2 0 0 3 - l 9 2 0 2 0 ^- v : 1/ 

[ftf^Sl] Rik Rh, Ii\ Cr, <X Au, Ag, Pt. Pd<7>? *»*f>SRLfc- 
o & & v> (i *lffc<7) xSi £ ^ tr »t£/i t Fe t Co^ "b * & <^ ^ffiii Ltf 

[ff^2] Rik Rh, Ii\ Cr\ Cu, Au, Ag, Pt, Pd<?> ? *>^<biiK Lfc— 

[ff^3] Rik Rh, Ii\ Ci\ Ciu Au, Ag, Pt, Pd?> n *>frbWBi 1 fc— 

t&iB*«814JSUS i-^mttS^^M^N Fe£30~65at%-a-W1-&Fe£Co^<b& 
£ K J: 19 $ *U 

^SB^flStt»tcRi*Lfc«14»0'*»*)i^ Fe£40~80at%^-W1-&Fe£Co 

^ <b * & ^-#iit4« 4 & £ t * am. t-rz ? vmm&mo 

t, ^ft^la)O(llO) i: (211)ffi<^3iJSJt3& s I(211)/I(110)=2~100%-e**i £ 
[0 0 0 1 ] 

[0 0 0 2] 

[!«<7)&#t] 
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(omnmwiik&hn-T^&o m.^mmm-MB'f&t, Ph y . Rev. Lett 

. , vol. 62, p. 2472 (19SS) <D¥e/Cr^m MX (D^m^miLCO^im^t L 
J. Appl. Phys. , vol. 87, p. 6887 (1988) (DCo/Vd^mWk& 3£#c 

10 0 0 3] 

— h^ y K«Mi Lt(i, Bs=l~l. 5T£;Tt£NiFe^ 

t7'^o> c l t^&ip 2 i^r £ -r & - <b x^mmm^mum hux^h 

o 

[0 0 0 4] 

is^-uj: ^p»sMt£ti, mmtfc&tf&mzti&t^^Wi^ktcztix^&o 

J.Magn. Soc. Jpn. vol. 14, p. 379 (1990), * J. Magn. Soc. Jpn. vol. 
15, p. 391 (1991) HSBm^tLTv^^:rS^(7)5ff^-e(i, m&mt LX T * )V 
7r^CoNbZr, filS H H H FeSiN^fflv^tLTV^ 0 Ztih<Dm&m<7)BslZ0. 8-1. 

85 Txfr&o LfrLKrfh, mmmizt-fi-fmjzLx&io^ J^/h£&f£li 

[0 0 0 5] 
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mwfjcm 1 1 

XmftWm 5 5 2 3 1 7 2 ^r&m 
5 5 7 8 3 8 

^mmtrn 700588 

[0 0 0 61 

#oit^^Br^t*^)^ 0 Bs = 0. 8-1. 85 T<7)7^;V7r 

*^«l£i§&*mT-fi. K»ll^n^v^ 0 FeCo^tt«^:-CBs=2 

. 45T«r^-r«t¥«fiStt^t LTftl fb*LT^&^\ ^M^Hc^ A =30-70X10 

o 

[0 0 0 7] 

m^mzmm Ltzmm%mij^mm&w^^ ctmzmi: lt l $ 9 ^rt^ 

fltffc <b * < £ & FeCo& ^c7)|^ H B H 14<7)M'tt*tfl-(i . 
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Zttte&o L/:^t, Il^ifiO^S LW*mt|-*?T 9'J&5Stf** 

o 

[0 0 0 8] 

FeCo&mmX'&Wm&Z&& BWt, FeCo^#METt::T:l&«£l£U-<i>¥-/£K 
iSBs^li#Loo«14*##i-^>*tft^^^^TV^ 0 IEEE. Tran 
s. Magn. vol. 36 p. 2506-2508(2000) iz j3V>TfR^£>£ J: ? FeCoMK 
-C2. 4TfIJgO^Bs^W-r^^li'ttflI^l#^^TV^ 0 L^L&7& ? £>> FeCoN^-® 
IR-ettig&H^teOftlJIilJ&nBI L < > FeCoN)f ^^°--vn^Ni 8 oFe 2 oTttl/l±^^ 
v-(iNi 8 oFe20 , S^-9" > ^ * - T*itt&1£<7>E£«^ll <b ti 

[0 0 0 9] 

— IEEE. Trans. Magn. vol. 38 p. 2225-2227(2002) -CliTfll t 
ffittONiFeCr£ffiV> NiFeT:HLlTOKFeCoO$tt&teO&#;&*#£*iT 

i/^ 0 ^tu±, ±m<DrmtFeCon<Dm%m^^mmxm<^^xity£^z 

[0 0 10] 

igffl l > i fr<7)?iM# k «t -5) ib»?h* &«Hi»i-r * - 1 ^-c § > t < km 
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[0011] 

-t&t>*>. m.%^y YmW§M\z.&\**X* Riu Rh, Ir, Ci\ Ciu Aiu Ag, Pt, 

, I^PSS#/6 J 0. 8 kVm^±0-«l«£MII^14*^rL, O5SS(d^J* s ±0. 5G 
PaJ^T "C* * h £ £ * #ffc <b -T £ o 

Ru, Rh, Ir\ Ci\ Cu, Au, Ag, PU PdO 9 ^bfhhWR L fc— o£>& v^i 

Mt£® £ frSE*fl8ttW K«Jf $ ti, ^o, Fe t Cort* <b £ & # * 

<7)J¥$7&nOO nmJim^t^Tv^^t U Zfz, Fe£ 4 0~-80at%^- 

m-fZFet Cori> «b £ * HU 1 3&^51«« $ n > , Fe t 

BuiaM14S^^1-^HMO#M^\ Fe£30~65at%^|-r&Fe£Co^ 

Jf Fe^40~80at%#Wi" ^Fe £ Co^ h & Z> &&mm frh*Z>Z.t*%mt 

[0 0 12] 

T, K^ft^O(110)fc(211)MOSiJKJt**I(211)/I(110)=2~100X-e*SCt 
^tftt^o ifc, ^«^ffi]O(110)t(211)®O5^Sit75» ? I(211)/I(110)=2 

. 8 kA/m^TT-**C: ifc, »<kffl»tt^O5*9fi8<kJtBrh/Bsh7&«30%JsJLT-C 
[0 0 13] 
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-kz^t&te z&mf hn&o %<ntztb, m^oWfgfcjjzmJiWz.. -mm%& 

[0014] 

^ffc^K ±ft(£\ $£Fe, YZofrhti:2>m£Mt^ Rh, Ir\ Cr. Cu 

, Au, Ag, PU Pd<7)9*>0— tt. & L < f±C:ft<bO^£ Lfc»£\ *>L< 
ti , £ ft <b Ox* KlfexSfc & «*^*n L «M £ftt« L Ilfifit K 

&^x, mn.m<om%fcjj*mm&tjfflwiz£ ±0.5 G?amm^t L—mm 

M.&J5&*Wfz-£, mm LTM$tL^#^^IttI-f(7)f $ £100 nmJ^Tt 

gB»m* * fflifty -r & masm tzfmwk * it a ^ t awte k & * <> 

[0 0 15] 

T, MfiKft^lRlOdlO) t (211)BO&JKJtI (211)/I (110) 1"* ifcr, 

SB s fc&#fc#rate£W^*Mte§l*#&£fca^&fcfc*o *^^ftCJ: 

^ucwt^ctciot, Mm#i4£&#u sb s *wm-t zumz 

fcri*nriifei:fc*£fcri*<b, SapJSSES**BT«g4:«^y KffllSttilfcL-CSfJItc 
[0 0 16] 
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Fe7oCo 3 o&J:0 J Ru£^^;' * £^Ti&tt!g|£ff^c L£ 0 FeCoO&J&fi 
at%^5BT*£>£«> FeyoCoso^it/Ru^-^'u/ h 0^(299. 9%^± <h L *:<> 
*H#<aJE£(iO. 2-0. 8 Pa, itl -lOXlO" 4 W/m2, 

=T>Ar5S£fi(i50-100 scant L/c c V £%MW\<F>ffimteW-12>0vmX%> 

So 3ME^»iAl203ft^TiC*fflv^ o 

^Illltli, Fe7<jCo30 LTRu£l£ffi L/cri*\ 
Rh. Ir\ Ci\ Cu, Aik Ag, ?u FdtLfzWfk, 

[0 0 17] 

Ullfi, RuTHk^W*^ (Ell (a)) fctev^^ (m 1 (b)) T^Fe 7 oCo 3 oM 

<Dm%M& xzfmmnxm-m^^-to Ru& £VTe 7 oCo3om<of&mf±j3ii j t 

tL-TttO. 5 Pa tO. 8 Pa-C&So Ml? tiFeyoCoso ~~100 nnu Ru~0. 75 nmh t/c 

o 

01 (a)KJ3V»T\ Al 2 03/TiC*«ii:±^Fe7oCo3o^^L^^tC(i. BHf4 

C^i<iotv^ e itHCJtL. HI (b)^i-«t -9 tC, Ru 0.75 nmT*fc±KF 
e7()Co30*^BIL^:»'&'^ttWWe4— UI^tt^ffiSL, S&fOi£#Hs=0. 8 kA 

iriftzj: f)*IJ»nrffit?3blJ, BP*>* Hs£0. 8 kA/mJ^UJC 1~ & - t ^tti*So 
[0 0 18] 

H 1 x Fe 7 oCo30^cMI±^0. 8 Pa XCD$HW:X&2>j)K Ru 0.75 nm /Fe 

70 Co 3 o 100 nmOJg|«j£&::i3V>T, Fe 7 oCo 3 o<7)^«iEE^<7)^ *^x.TB-Hffl*§l£iJliJ 

@^bJtBrh/Bsh*Fe 7 oCo3oO^MEE* l^t LSS L fcO^BI 2 -C«fe & 0 

EI 2 (a), (b)^<b0. 4 Patf)j£|g&J£JlTT(i He, Brh/Bshi: & KfejRKii*: L 
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[0 0 19] 

@S^(iFe 7 oCo3o<7)^)lBE^<7)li*pi: & Efg&^fcSI&Olfc^ESlM 
UilSLTv^ 0 &$iffciB$t£H4J±±0.5 GPaOf£j£2jiGBtM#<b iitv>io 
[0 0 2 0] 

0 . 4 PaJtsHT-ClK&JftteTW^W t * o /:1ft tU, Fe 7 oCo3o<«^;£tfc 
^^f:C^ J -Hi:Lti(fC)fLl)o JfcJRE*j£v> J&M£IS 

T^ori«I^l^^»^ «Hi|H4(:lJI* f 4CT<4o Lt^ot, III 

Tv^ 0 mM^^iiMBs(Dn^^Fe x Coi()o. x ^(D^m.f&m (x = 

40-80 at%) -Ci#<btLTv^ 0 
[0 0 2 1 ] 

&JiO«r*5&><b, S«f=Sr-*K8l^*^tt«:^r-r4lfc«S14R* f ±0. 5 GPa$Effll*I 

ho Z<D®&\,Zte^ ffl$(mz-ti. 0. 75 nm)ORu£JS$#H::FeCoJf HKJf A1"& 
#31 0 > FeCoOTffi. $ ^ffi v » t Ru« TWil^Mlb L > ^ttH IQ tf> ^IHttlS^ 

[0 0 2 2] 
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Ru 0. 75 nm T^±U> 100 nm, 200 nnu 700 runt J8IJ?<7)^& £Fe 
7OCo3oBi^^^^^0E^*^^^^ ^IBa^Ra^JER^M^PttitAFlltcj: *) p 

C <h (±, FeCo^Rutm® LFeCofflttt® P^Ofl^lftfrltlrl- «t & HflSftffc • K^iSttt 

0 5t±, 0. 8PaT*«fc ^*ffl^<Fe7oCo30^¥^^ATm;ML/i^<7)Ra^^-ro 
11)9200 nm J^±Tt±Ra^2 nm£i@x_Ti3 0 , Ru£^LfcFeCoEW<OR3&&14W 
& f i M£ L T L £ 9 tt * t & o /Co Ru/FeCo#il K K 43 Jt & FeC 

oJg<7>J¥£<P±l&fil00 nm<h&& 0 
[0 0 2 3] 

0 6 ti> (Ru 0. 75 nm / Fe 7 oCo30 7. 5 nm) X 27 #® JH& «t ^(Ru 0. 75 nm 
/ Fe 5 oCo 5 o 0. 5 nm / Fe 7 ()Co30 6. 5 nm / Fe 5 oCo 5 o 0. 5 nm) X 27 #11(0 
B-Hffil££^1-o Fe 7 oCo3o^M##(ifi^O <r> £ m%ftr-$>2> 0 

06 (a)tr^-t J: 9 S8<tOl&?fD-r*i8#, -t-**?*>ia«HB#Hst±240kA/nit 

o S&U, 06 (b)i3ti^^ Fe 7 oCo3o S<7)M#J^Fe 5 oCo5oS^#AL7 , z ( 
Ru 0. 75 nm / FesoCoso 0. 5 nm / FC70C030 6. 5 nm / FesoCoso 0. 5 nm) X 
27t-fZZ.£"Ctisl*'$HZWljaL, 360kA/m«h&& 0 ^^Hsif^^^ti, Fe x Co 
100-x * x =30-65 at%<7)&/£fEBt:1#^*lTV^ 0 dK, HsSr^^-ti: 

[0 0 2 4] 

mi] 



Film composition 


n 


BS(T) 


Hs (kA/m) 


Ru 0 75 nm \ Fe 7 oCo3o 200 nm 


1 


2.44 


2 


(Ru 0.75 nm \ Fe 70 Co3o 7.5 nm) x n 


27 


2.23 


240 


(Ru 0.75 nm \ Fe^Co^ 0.5 nm \ FeyoCoso 6.5 nm \ FesoCoso 0.5 nm) x n 


27 


2.20 


360 


(Ru 0.75 nm \ FeyoCoM 7.5 nm \ (etching)) x n 


27 


2.23 


280 


(Ru 0.75 nm \ FesoCoso 6.5 nm \ Fe^CQw 6.5 nm \ FesoCoso 0.5 nm \ (etching)) x n 


27 


2.20 


400 
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M^soow. o. iPa(7)^-e^x/N° y * <; y x fil^n^ y ^ y y-$z>Wfe 

^I^IUt oT^lfilOBsjfc it/Hs^-to ^>^*tC<t l9Bs^2. 2m± 

J-yyiT&Zt -CFeCommmt^mt 2ti&Z.b\z£*) s Rug £ ^ L TtzFeCo/f ffl 

kf — AGCIBtc J: ^FeCo^M^^ti'fbl'^v^T & M<7>Hs?>±#« ? jl h fitz 0 i tz 
^U4>> CIO J: d ^r^W-fb^J: ^>Hs(i. #HflitcM$ tt/iFeCom<7)^#IPU(5 

jit^^W'ffctcij^rti, ^mm^m^&tz^tDmm^mms*^ 

S ^NBtt»*«t0 f «att»O«lffWSE^J: «9Bs^2. 0TUoO»4, 
[0 0 2 5] 

fc#K^14JiOlilJ?£0.l/£mJSJlTU Bs£2.0 TJSJLttCfc* J: o mmfflfflZmi 
[0 0 2 6] 

Z<0$£MSM&K}3\<*XI^ FeCoUfffi 200-800 nmOW^ffc^-fr, RuTHIi^l? 
£0. 8 nm— £fc LTi*|ft=HTofco H^^>^-rt*10-5 PaJSJlTK#l3CLfc 

^B#<7)i±^i(iFeCo^H^J-L0. 6 Pa, RuKttLO. 5 Pai: Lfz a 
y ?}&Affi^SfiFeCo^*j-L6X10 4 W/m2, RuK*frLl. 5X10 4 iVtlll 
\ T^3->ArrL*{i50 scant Lfc 0 Y fc3fe«|Bj4>roHI*i90 mm"C£>* 0 

MC(iMJt99. 95%Ja±<9FeCo£Ru£fflv**: 0 
FeCo^-r-y h-&J&fiCo£ 10-60 at%^ft£-£. ^KliSi, if?*, Jocfc^'Al 
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Mfm.X'li. Fe^O-x^ x=30at%'CSia6« 5 S:fflv^c^Hov>T^f o tfc. R 
[0 0 2 7] 

13 711, RuTMlMSr^ffl-^-r, *fc*KJ£^FeCo*m«Si5£«±t::j&llLfc» 
'0 8USi*«JiURuSrO. Snni^ML, -£tf>^ M & fl^TT-FeCo £ Ifclll L £ 
[0 0 2 8] 

hi 9 i±m 7 tm8<D^W:^hmiHLfzmmmiixx/mmm^mmce, wch* 

FeComm^MLTFLfZo i&m&t) (i<fcfl8$C4*ttO— *&tR"C** 0 Hce, HchtiFeCo 
Bi/¥<7)*i^P<h & RuT*lftL<^FeCo^<7)^(iM^1"^<7)^?tt, RuT* 
«9 <7)Ru/FeCofllOi#^fi±iMl^^*^>o 

& tz *b „ d £ J*p$lJ -T & \z t±Brh/Bsh^/h * L v > 0 Brh/Bsh(iFe 

ComB<Dig-}mt t RuT^LOFeCo-i.^<7)Jt^-ii^L, — RuTl^ 

19 ORu/FeCoflgO^Jiif Jn-r£<> 
[0 0 2 9] 

&±0*§*j&»ib, RuT»^r*SOFeCo»ltwi3V>-CJ±, Hc£ <t (TBrh/BshOFeCoJH 

El 1 1 {iRuT^it^FeCoMHiStt^bcc-FeCoOdlO) £ (211)MO|al#r3fcJ£Jfc 
I(211)/I(110)^ >F eCollII?'fW14-C^)^ 0 RuT^feLOFeColgltC&^-Cte, RuT 
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M<9 tJt^I(2ll)/I (110)^6^ 1-fc*>t>, (110)Bfi|p]^< &oTv>& 0 % 
Lt, FeCoflil¥^l¥< **^fie^I(2ii)/I(iio)* , *i < & *K (llOElPl^tL 
T<& 0 — ^ RuTiM*) om&li. FeComW-^M I (21 i)/I (110)^ 

1-fcfr*>, (110)Beifi]LTi3<b-r. FeCo^^)¥<-r^^I(2ll)/I(llO)^ J: 
(2ll)ElRj1"*«|filtc**o 
[HI 2 iiH 9$.<7[1 1 \ <D%£%zfrh, Hce, HchtI(2H)/I(no) <£>M#£^1~ 
o Hce, Hch{±*twI(2n)/I(iio)^10-30%#ia-Cfe/hi:^oTv^ 0 5^ h ^ y 

Lv»o HchO^t LTO. 8kA/mi Lfc^-g-K, I (211)/I (110) 
=2~100%£&&o -<7)I(21l)/I(110) co *Effl^ j3V '" c - El 1 3 J&*S>Brh/Bsh=30 

[0 0 3 0] 

Jt^I(2n)/I(no) =2-100% t £ fc7&*S3 L^o *±, FeCoSriifE 

?)t}i|?£*L£o FeCoO^^m-Cab-SO-e, FeCog#OBs# r t#<b*i&o 

±IEIIM^OFe70Co30T*OBs(i2. 4~2. 45 Ttiotv»S 0 
[0 0 3 1 ] 

(ttlfil) Ru, Rlu Ir\ Ci\ Cm Aik Ag, Pt, Pd<7) 9 *>3&><bil^ Ltz— 

^^±*Sfcox3R o*«attJi t , Fe t Co^ <b 4 h w&m t mm l tm $ *i 

(#15 3) Riu Rh, Ir. Ci\ Ok Aiu Ag, Pt, Pd<D 7 %frbM1RLtz--D$>2> 
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o 

(ffrSE 4 ) It! J±Fe i 4 0~80atX^"T & C t Z> ft IE 3 IB«c 

(ftfE5) Ru, Rh, Ir, Cr, Ciu Aiu Ag, Pt\ Pd?> 9 hfrbMIR Ltz— 

K£t)Ufr&%>:2tL, mm^m.\^m^intzmn.m<o^m^ t , Fe£4o-so 

at%^T + &Fet Cort* h % 2> &±M&m it* bit 2> - t*mWtt1r2> y Kffl 

(ftSE6) ^NKttJiO't'Wt^sK^it^, Fe£30~65at%^iT&^#MiJS 
<h , Fe£40~80at%^f1-&^;feMttJf #*<b ^^MMOI^^^lOOnmJ^T^lS 
*t <b ttT v> * i «h £ "T SftSE 5 SEttofiB&t^ y KfflfiBteHo 

(ftiB 7 ) Fe <h co^ b ta h mum <vmmm $ t&^mojjit ^mi btix^&zt 

(#128) ^ttS^SBtttJi^MEff^ LX<7>ffiamM&Btti*2.0T 

J&JUjfa<7)(110) £ (211)ffiO?^JtJ:t/6 ? I(211)/I(110)=2~100%-e^^> £ t 
(ftiBl 0) fd-flB 9 IBIROiB^ y Kffl«8ttlR'C*or, —mmft&&Ht 

lo 

Htisi i) ftiai oia«o«^y Kfflami-cjbot, iifflii^ng 

#Hceri*0. 8 Wm&TX&ZZtZmktlr&m^y KfflSSttKo 

(ttlE 1 2 ) ftfE 1 0 IBfcOSBSK^ ? Kffllttlt^ot, MSIittT'<7)^ 
@«SfbJtBrh/Bsh75*30XJ^T-C** £ t SrfHRti - *^^ * KffliKttRo 
[0 0 3 2] 
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[01] 

Fe7()Co30 100 nmliKalSt/RuTi^^/cRuO. 75 nm/ Fe 7 oCo30 100 nm*t 
[12] 

Ru0.75 nm/ Fe 7 oCo30 100 nm^MKi3&t&Fe 7 oCo3oJ&J]il0# <£>J±2J 
^tt<hffliltt<7)«^Hce, Hch (a), is J: ^HjtUfc-CO^a^kJtBrh/Bsh (b) 

[H3] 

Ru0.75 nm/ Fe 7 oCo 30 100 m^km^n ^Ye^o^WM <7)J±t) KJtt&M 
[HI4] 

Ru0.75 nm/ Fe 7 ()Co30 100 nm^l^M^*5tt^Fe 7 oCo 3 o^^B#^>JE^ KfcH - *^ 
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